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RIGHTNESS 



T HE weight per H.P. of the Wright T-3 
engine is better than guaranteed for 
any other water cooled engine being built. 
This low weight to power ratio improves 
speed, climb, ceiling and maneuverability 
Greater useful load can be carried for a 
given wing loading. 

Thus this Corporation continues to 
lead the way in refinements of correct 
aeronautical engineering practice that 
have most to do with progress in the aero- 
nautical field. 



WRIGH 


The recent introduction of “T” 
engines in one standardized plane 
has increased the power by 
150 H.P. or 37% over the orig- 
inal 400 H.P. engine. The total 
weight of the plane only increased 
5%. The pounds per H.P. cf the 
entire plane improved 30% with 
the “T" engine. A great increase 
in climb, take off, ceiling and 
high speed naturally followed. 
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Skywriting is operated exclusively 
in the United States by 

THE 


SKYWRITING CORPORATION 
OF AMERICA 

who have purchased all U. S. letters 
patent and pending patent applica- 
tions issued to, or owned, or filed by 
Major J. C. Savage 

H 

The process of forming Morse or written 
signals in the air by means of smoke or other 
visible trails emitted from an aircraft and 
the apparatus used in connection therewith 
are covered by patents issued and pending 
in America and abroad. Vigorous action 
will be ta\en against infringers. 



Dependable Airplane Equipment: 



G OODYEAR provides anything 
in rubber for the airplane. And 
everything that Goodyear makes for 
this exacting service is designed and 
manufactured with a complete under- 
standing of the product’s purpose 
and use. 

The specifications for Goodyear Air- 
plane Tires, for example, are engi- 
neered from the findings of carefully 
conducted experiments aground and 
thorough tests aloft. Designers, 
builders, and pilots are constantly 
consulted by the Goodyear Aeronau- 
tical Department in our search for 
the best ways to make the many kinds 
of rubber articles used by airplanes. 

For lighter-than-air craft, and their 
equipment, Goodyear is known 
throughout the world as American 
headquarters. Balloons and bags of 
all sizes and types can be made and 
fitted here. 

Goodyear Means Good IVear 


GOOD 


R 
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The Publisher’s News Letter 


It has been gratifying to receive the many ex- 
pressions of approval concerning the account of the 
races at St. Louis that appeared in AVIATION. 
With almost the same pressure of lime that news- 
papers are put together, the details of each race 
were written and with the usual exception which 
proves the rule the speeds were accurately printed. 

Aviation is always glad to receive cheerful 
praise. It also accepts criticism in the same appre- 
ciative spirit. 


The St. Louis races have made one fact clear 
to the aeronautical publications. Our readers 
probably sensed the fact when they read the issues 
containing accounts of the races. Compare the 
aeronautical papers with any other trade paper 
which appears after an event of great importance. 
Such issues are filled with advertising of companies 
who have participated in the affair and capitalize 
the success of their products. Not so in the avia- 
tion field. The ease with which free publicity has 
been secured for so long has made possible ad- 
vertisers feel that as they only have to sell to the 
government there is no advantage in using the 
trade press. This fallacy is easy to demonstrate 
but without the facts being made clear it may 


Our readers include the entire influential group 
in aviation. When they are told the story of a 
product in the news columns it is like an introduc- 
tion to a new friend. It is a courtesy that gives 
every one pleasure. But when companies that 
should appropriate a portion of their selling ex- 
pense for advertising their products simply rely on 
the free publicity they can secure, the only trade 
paper rightly feels that its news columns are being 
used exclusively for publicity purposes. 


Take the situation confronting the aeronautical 
publishers. They have seen such strong com- 
panies as the Standard. Sturtevant, Hall-Scott, 
Gallaudct and Dayton-Wright division of the 
General Motors retire from the aeronautical field 


for various reasons. The Packard Company that 
had heavy orders during the war and has done 
much development work since, having recently 
completed the engines for the ZR 1 . is doing 
nothing to seek good will through the trade press, 
although its advertising of motor cars has contin- 
ually utilized the fact that it is in the aeronautical 
field. The Aeromarine Company stopped all ad- 
vertising last fall, but it is hoped that after its 
reorganization is completed it will be represented 
as it always was in the past. The L.W.F. Com- 
pany, although having secured large orders from 
the government, claims as a reason for not seeking 
publicity that its receivership will not permit it. 
And so it goes with many others. Our readers 
can tell the companies that are doing everything 
possible to make the aeronautical industry a busi- 
ness rather than a subsidized government institution. 
If it were not for the broad-gaged spirit of a few 
of the aeronautical companies, there would be no 
aeronautical papers and no Aeronautical Chamber 
of Commerce. AVIATION has determined to place 
the subject of free publicity in its true light before 
its readers and seek for the forward looking manu- 
facturer the good will to which he is entitled. 


Our readers may ask what is the use of adver- 
tising when the government is practically the only 
large customer. The answer is clear. A manufac- 
turer of any commodity does not feel that he has 
completed his sale when he has unloaded his out- 
put on the wholesaler or jobber. He tells the user 
of his product about its advantages through adver- 
tising and seeks to secure his approval and create 
a demand which will bring reorders. It is the same 
with government purchases. An air mail pilot or 
a flying officer can do more to create a favorable 
or unfavorable impression of an aeronautical 
product than any other person. And yet some 
aeronautical manufacturers are content to convince 
the purchasing department and leave the good will 
to chance. It is the only business in which this is 
done generally and the state of the industry is a 
reflection of this policy. From time to time we 
intend to bring these publication details to the at- 
tention of our readers who have so loyally stood 
by us. 
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.MARTIN. 


MARTIN BOMBER WINS MERCHANTS 
EXCHANGE TROPHY AT ST- LOUIS 


Lieut. H. L. George, 
Army Air Service, 
piloting one of the two 
Martin -built planes 
entered in the St. Louis 
events, was the winner 
of the Merchants Ex- 
change race; Lieut W. S. 
Halleberg of the Navy 
flying the other Martin- 
built entry, finished third 
in a field of eight starters. 

The significant fact in 
connection with the win- 
ner of this race is that it 
was accomplished by a 
plane five years old in 


design — remarkable tes- 
timony to the efficiency 
in engineering and 
construction. 

At St. Louis, as at De- 
troit a year ago when 
the four Martin -built 
Bombers entered took 
the first four places in the 
large capacity class, 
these planes demon- 
strated the wisdom of 
painstaking care and 
foresight which is given 
to all Martin products. 
It is another proof that 
quality counts. 


THE GLENN L. MARTIN COMPANY 

Cleveland 

Builders of Quality Aircraft since 1909 
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1 — An Air Defense Commission 

owing letter has been sent to President Coolidge 



years of careful study of our aeronautical 
Mowing suggestions are respectfully submitted, 
' ifter the hearings on congressional appro- 


held o 


will n 


country it 


uing policy. 


s who will 


owing to a 1: 

»nd most urgent n« 
official among the 

; erial arm of the country not primarily from the 
>r naval viewpoints but as the first line of defense 
mtry. This obviously cannot be done by the Scere- 
War or the Navy, for they have to rely for advice 
. with specialized training in the older forms of 
These officers necessarily have so little knowledge of 
ilities of aircraft that their suggestions are naturally 
bed by departmental conservatism. In 1921, 
ied by naval officers that there was 




lublicl 




tl'riesland and let airplanes attack. In the War 
or the last few months the Air Service has been 
degree unworthy of a country of free opinions 

i dangerous situation cannot, wait for a reorgan i- 
lepnrtinents, you could, Mr. President, immediately 
’ of the country from an aerial standpoint by 
Air Defense Commission composed of three 
spirited men who would make an investigation 
deplorable condition and recommend directly 
to make the United 
r spending of large 
securing them from 

nethods for preventing 

raft develop- 
s; u couid learn what 
•etition and rivalry in design and procure- 
costing; it could ascertain why the aircraft 
ondition of financial helplessness, owing to 
policy now prevailing : and what is even 

tant, it could b 

thodnngerTron 


available advice of the 


Commnnder-in-Cliief of our armed forces, it is hoped that you 
will give this suggestion favorable consideration and give 
Congress when it convenes the benefit of such an independent 
Commission’s recommendations for our future aircraft de- 

Tlie purpose of this letter was to suggest to the President 
a means of learning from on unprejudiced source the real 
needs of the country for aeronautical defense, instead of 
merely the needs of the Army, Navy and Post Office De- 
partments. 

At St. Louis, Asst. Secretary of War Davis stated that the 
Army in 1924 would have a shortage of 1468 airplanes at the 
present rate of expenditures and “what we are doing in 
literally starving to death the most vital branch of our na- 
tional defense. If Congress docs not make adequate appro- 
priations in the near future, our air service will be rendered 
absolutely impotent. Our commercial aviation industry is 
also being starved to death.” 

General Patrick said “two and a half years from now, with 
the money I have in sight, I will have less than three hundred 
serviceable planes, just one-fifth of what I need for the small 
force we are allowed to maintain. A single nation (of which 

half times as many pianos as we have in the entire Army.” 

Admiral Moffett followed with the remark that the naval 
air force was just twice as badly off as the Army. 

With such strong words from those responsible for the 
air defense of the country, immediate action is required of the 
President if the United States is to have its place in the air. 
An independent civilian commission is suggested because the 
heads of Army and Naval aviation are limited in their requests 

of the Army and Navy. Aviation with them is largely a 
matter of how much they are permitted to ask for. A civilian 
commission would consider aviation from the standpoint of 
the country's needs and not as a part of the Army, Navy and 
Post Office appropriations. President Coolidge needs advice 
from outside his official family on this all important national 
problem and the only way he will get it is from some such 
advisors. 

The National Aeronautic Association, representing as il 
does every interest in American aeronautics, could render a 
great service to the country by submitting to the President or 

the aeronautical development of not only the Army and 
Navy but the Post Office Department, civilian aviation, nil- 
routes, terminal landing fields, and perhaps the most im- 
portant subject of all. some form of a national law for aero- 
nautics such ns the Winslow Bill. 

Here is a real opportunity for the Nationnl Aeronautic 


Gliding Theory and the Operation of Gliders 


By ALEXANDER KLEM1N 
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• best glider pilots maneuver their craft by 
statement of some of the underlying aerodynan 
may be of interest to such pilots. 


. PART 1. GLIDING IN STILL AIR 

Best Angle of Glide 

In Fig 1 is represented a glider, gliding on a path inclined 
to the horizon, in still air. 

Resolving forces perpendicular to the path and along the 
path, the equations of equilibrium are 

L = K, AV' = W cos 6 (1) 

D, = (k. + t.) AV' = W sin 8 (2) 

where V = velocity on the glide path in mi./hr, IF = weight 
of glider in lb., L — lift in lb., D. = total drag or resistance 
in lb., i = angle of incidence of the wing chord to the glide 
path and in still air to the relative wind, k, = lift coefficient 
of the wing in lb. per sq. ft. per mi./hr. at this angle of in- 
cidence, k. = drag coefficient of the wir.g^in lb. per sq. ft. 

resistance or parasite resistance coefficient of the rest of the 
glider referred to the wing area and also expressed in lb. per 
sq. ft. per ini./lir. The parasite resistance coefficient may 
lie taken as constant for all angles of incidence. 

It follows from the above equations that 
D. k . + k. 


le glider i 


k. 


(3) 


depri 


'of the 


ring a 


given loss of altitude. It is also true when the glider 

launched on a very gentle slope. But the pilot n.ay have 
another object in view, namely to lose altitude a ' 
possible in still air with no very definite point to 
just the desire to stay up as long as possible in the expecta- 
tion of a rising current of air. For this purpose light loading 
is most important. The vertical comp onent of velocity on 

the lide V is v sin 8 Since V =V — - 


cos 8 




*, + k 


should be as low s 


isible. This 
roximate fon 
k. + k. 


e and also 

tpression < 
Sin 8 is 


k. 


s possible, W/A 
- should be as 


km + kp 


at the angle of incidence ti> which 
corresponds to tne maximum Lift/Drag ratio, 6 has a mini- 
mum value 8« which is termed the best gliding angle. A pilot 
who is at a given altitude and wishes to cover the greatest 
possible horizontal distance while coming down must deter- 
mine values of 6b and h. for best glide by instinct, experiment 

For the Hannover glider described in Aviation for Aug. 7, 
1022, the aerodynamic characteristics arc shown in Fig. 2, 
where k, is plotted against ( km + km) in German absolute 
units, as determined in the wind-tunnel. The best value of 
L/D. for the Hannover glider is extremely high, namely 16 
to 1, and occurs at an angle of incidence of 2 deg. As a 
rule, airplanes fall far below this value of 16 to 1, and few 
gliders attain it. Also, the best value of L/D is generally 
found at a higher angle of incidence. The best L/D for a 
wing alone occurs at about 4 deg., and the effect of adding 
the constant parasite resistance coefficient k p is to increase 
the incidence for best L/D. some two degrees or so. This is il- 
lustrated diagramatically in Fig. 3. A glider pilot may reason- 
ably expect a 0 deg. incidence to the glide path to give him the 
best results, as far as gliding to cover the maximum horizontal 
distance is concerned. And a glide path of 1 in 10 or 12 is 
not an unreasonable value to ask of the glider designer or 
builder. It is suggested that some simple form of inclino- 
meter might be highly useful to a pilot when first experi- 
menting with his machine. 

From the above equations it follows that the angle of glide 
is independent of the loading per square foot. In other words 
a fast, high load airplane, having a maximum L/D. of 16 and 
a wing loading of 10 lb./sq. ft., will glide on the same in- 
clination of path as the Hannover glider of 2.75 lb./sq. ft. 

loading. But in either airplane or glider design, it will be 
easier to obtain a large value of L/D. where the loading is 
light and the wing area correspondingly large 


and tan 6 
Therefore 

F— V + hl I „,r— V 


k. + kp 
nearly equal ti 


W 


(5) 


(L/D.)’ k. 

It follows from this that not only high L/D. and low W/A 
are desirable, but the highest possible value of the product 
( L/D.) 1 k r . The glider designer selecting a suitable wing sec- 
tion may find it useful to assume values of kp and A . and plot 
the expression (L/D.)' k, against angle of i 
a number of different wings. 

It can by no means be assumed that maximum L/D. and 
maximum i L/D.)' kr occur at the same angle of inc" 
and the pilot may be interested to know at what value 
angle of incidence i to the glide path and at what corre 
ing glide path he will lose altitude most slowly. This 
studied in a general way from the curves of kr against l. + 
kp of Fig. 5. If the glide is made at an angle other f 
the best gliding angle, there are two possible condit: 
glide, at points M and M'. From these two points the flight 
path inclination will be the same, but at M' the speed will be 
less since kr is greater there. Hence the loss of altitude at ,V 
will be less. Airplane pilots, if not gliding down at points 
are more likely to glide at some lower angle of incidence to 
avoid ' the danger of stalling. For a glider pilot wishing to 

’ ” * 1 * ' * ’ ’ing must bo maintained 

the curve — at the point where 
can be readily shown that the 
power is expended in horizonta 
which minimum altitude is lo 
TV 

flight = —— (where T = thi 


and kp will Income small with large wing a 

Minimum Loss of Altitude in Still Air 

It is sometimes stated that nerodynamically all that a glider 
requires is a small best gliding angle. This is true when it 
is sought to cover the greatest horizontal distance with a 


-/hr.) -V 

375 L/D. nKr o/o 
and the same expression (L/D.)' kr must be a 
both cases. It is known that incidence for mil 
is somewhat greater than incidence for best glidi 
L/D. drops off fairly slowly above the ' 
increases on a straight line. 

To confirm these considerations, computations 
for the Hannover glider. The results of these ■ 


- h 

t which minimum 
t, is also the incidence at 
orsepower in horizontal 

lb. and V — horizontal 


.1 1 L/D.)’h 
irium power 
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with a wing loading of 2.75 lb./sq. ft are shown in the curves 
of Fig. 4 where k, and fe, are in British Absolute units. The 
angle of best glide 0» is 3.6 deg. at i = 2 deg. incidence. At 
this attitude the downward vertical velocity is less than 1.9 
mi./lir.. At 0 deg. incidence the downward vertical velocity 
is 2.45 mi./hr., quite appreciably more. It therefore seems 
advisable for the glider pilot seeking minimum loss of altitude 
to fly decidedly above incidence of best glide rather than 
below it. It should be noted again that the Hannover glider 
has a very low incidence for best gliding angle, and on the 
average airplane with best L/Dx at round 6 deg., the incidence 
t for least loss of altitude might therefore be ns high as 10 
deg. Computation or experiment must bo used to determine 
this for each particular type of glider. 

Maximum and Minimum Horizontal Velocity on 
a Glide in Still Air 


The horizontal velocity on the glide 



k,A k,A 


It might on rare occasions be of interest to obtain the greatest 
horizontal velocity irrespective of the loss of altitude, though 
this is more likely to be of interest to an airplane pilot 
la nding in a great hurry than to a glider pilot. Calculating 

V for small values of i for the Hannover glider, 

we find that for maximum horizontal velocity, the glide be- 
comes more of a dive. The mnximum horizontal velocity is 
approximately 70 mi./hr. on a glide path of 45 deg. so that 
loss of altitude would likewise be at the rate of 70 mi./hr. 

The horizontal velocity within normal range of gliding 
angles is practically the same ns the total gliding speed and 
is therefore a minimum at the slowest gliding speed or at 
the angle of incidence of maximum t,. 

PART 3. GLIDING WITH STEADY VERTICAL 
CURRENTS 


Greatest Horizontal Speed with a Rising Current 

If the rising current is greater than the minimum required 
for the maintenance of horizontal flight, the pilot may prefer 
not to climb, but to secure the greatest horizontal "velocity 
without losing altitude. The equilibrium condition will myain 
be illustrated by Fig. 6, except that F« will not be rest ■ ,7-ted 
to its minimum value For any rising current U* we shall' 

have Fb = U-, and from the curve of vertical speeds ' Fig. 
4 we can obtain the angle 8> of the fictitious glide path. th. cor- 
responding angle of incidence, and the gliding speed « i,;^ 
foiysmnll angles of 6 may be taken as approximately equal 

It can be seen from the curves of Fig. 4 that the greater the 
vertical speed or rising current the greater the possible hor- 
izontal speed. And the greater the rising current the deeper 
the fictitious flight path will be. In other words, if pilot 
does not wish to climb with a powerful rising current he 
should nose his machine down with proportionate sharpness. 


Gliding in a Downward Current of Air 

The pilot may be so unfortunate as to encounter a down- 
ward current of air Us, as illustrated in Fig. 8. Here the 
actual angle of glide to the horizontal 6 is greater than 6., 
the fictitious angle of glide or angle of glide relative to the 
air. The total downward velocity is U« + 15 and V. mnst 
have its minimum velocity F™,. 

The correct attitude of the glider to the horizontal will 
therefore be the some as in still air with minimum loss of al- 


with the horizontal an angle of 6 deg.“ — 3.9 deg! 
This correct attitude will be independent of the 
important point for- 


— 2.1 dc_ 
intensity of the downward gust- 
glider pilots. 


Horizontal Glide with Minimum Steady Rising 


If in Fig. 6 we denote by 15 the horizontal velocity of the 
glider and by V" the velocity of a rising current of air, the 
glider while maintaining a horizontal motion relative to earth, 
travels with velocity F, on a fictitious downward gliding 
path relative to the air of inclination 6-. Just as in a real 


(F.m denoting minimum vertical velocity 


A k. + k„ 
of the glider) 

which is identical with the expression of equation (4) for the 
velocity of vertical descent. 

Therefore the minimum rising current Uu = Fun. to sustain 
horizontal flight in the case of the Hannover glider will be 
1.9 mi../hr. and the correct flight attitude will be 6 deg. 
incidence to a fictitious glide path of 3.9 deg. The angle 
between the chord of the wing and the horizontal will 
be 6 deg — 3.9 deg. = 2.1 deg. With this minimum rising 
current of air. therefore, the pilot should raise the leading 
edge of liis wing to make a small angle with the horizontal 
for this particular glider. 


Best Climb on a Rising Current 

When the upward current of air surpasses in velocity the 
minimum required for horizontal flight, a “climbing glide” 
may result. It can be seen from Fig. 7 that the rnte of climb 
= U- — F. sin 8 . = P« — F„ and best climb will follow when 
F„ has its minimum value F,,m. It follows that the correct 
attitude relative to the horizontal will be exactly the same 
as in the previous case for steady horizontal flight with mini- 
mum rising current, namely 2.1 deg. between the wing chord 
and the horizontal. The attitude to the horizontal should 
therefore always be the same, however powerful the rising 
current may be, although the climb will increase with the 



Fig. 4. Aerodynamic characteristics of the Hannover glider 
“V ampire" 


AVIATION 


Gliding with Rear-on Wind 

It is sometimes assumed that since in a steady horizontal 
wind the glider eventually assumes the velocity of the sur- 
rounding air, the best angle of glide will be the same as in 
: still air. This is not true. If in Fig. 12 (subsequently used to 
illustrate another problem) U, is the rear-on wind, then the 
V relative to the earth is greater than the velocity 


•, and the glide angle 8 relative t< 
rth is smaller than the glide angle relative to the 
The criterion of best glide is that 8 be as small as 
ile or cot 8 be as large as possible. Now 


the 


Os 8. - 


U. 


Fsi 


i 8. 


= L/D. 


-vsU 


V {L/Dt)'k, 


If Ut is small then evidently the best angle of glide will . 
at the incidence corresponding to best L/Di. But if 17, is 
large, then the expression (L/Dx )’ k, must be as small as pos- 
sible. In other words, k, should be small, and hence with a 
targe head-on wind the pilot should nose his machine down 
relative to the horizontal a little more steeply than on path of 
best glide in still air, and also glide at a smaller angle of in- 
cidence relative to the air. 

Minimum Loss of Altitude in Horizontal Currents 

Here on the other hand, the attitude of the glider is inde- 
pendent of the horizontal currents, and least loss of altitude 
| 11 u^ given time will occur at the same attitude as for gliding 

PART 1. ENCOUNTERING GUSTS 

Encountering an Op-Gust or Current 

f" considering the effects of gusts, the problem is much more 
diflicull than for steady currents. Since acceleration is intro- 
duced the solution of the equation of motion becomes ex- 
tremely difficult, if not impossible. As all the coefficients 
vary with the incidence step by step integration is almost 
the only practical method of solution. And since the pilot 
can maneuver his machine in a number of ways, the work of 
calculation to find the optimum operation would be absolutely 
prohibitive. It is however possible to state with fair accuracy 
what the pilot should do initially and this should be sufficient 
guidance to an experienced and observant man. 

_ In !- ig. g let us assume that the machine is gliding in still 
air at the attitude of minimum loss of altitude, and a sudden 
upward current Uu is encountered. Owing to the momentum 
of tic machine it may be assumed that the velocity of the 
glider relative to the earth remains momentarily unchanged, 
nut as seen from this diagram, the relative air velocity F. is 


become:— 

IF dVs 

(krt AV*)sin 6. — (fe„ +*,•’) AF.'eos 8. = (9) 

g dt 

(fe'iF.') cos 8. + (fe„ +*„>) AV.‘ sin 0. = IF H 1- 

gdt 

( 10 ) 

Two effects are produced, an acceleration in the upwaxd 
dV. 

direction given by the value of and an acceleration in 


the horizontal direction — 


- owing to the forward inclination 


A (L/Dx)’ kr 

If V, is small then evidently the best angle of glide will occur 
at the incidence corresponding to best L/Dx. But if Ur is 
large then the second term becomes important, and (L/Dx)’ k, 
must be ns large as possible. This has a maximum value at 
angle >». of least loss of altitude in still air. It is evident 
therefore that with a rear-on wind the path relative to the 
air should be somewhat steeper than for best glide in still 
air, and at an angle of incidence somewhat greater relative 
to the air — somewhere between the attitude of best glide and 
the attitude of minimum loss of altitude. 

Gliding with Head-on Wind 

Referring to Fig. 2 (subsequently used to illustrate another 
problem), if Ut is the head-on wind, then the velocity F rela- 
tive to the earth is less than the velocity V . relative to the 
sir, and the glide angle relative to the earth 0 is greater than 
the glide angle relative to the air 8.. The criterion of best 
glide is again that cot 0 be as larg e ns possible Now cot 0 


of the lift force L. 

When a steady upward current is encountered, the problem 
of the pilot is to take up the upward velocity as quickly as 
possible. In the case of a sudden up-gust which dies down 
subsequently, the problem is to gain as much altitude as pos- 
sible. The increase in forward or horizontal velocity is only 
’ u directly beneficial, since such increase will have to be trans- 
J upward energy to be of any benefit. It is fairly 


formed 
correct to say that 


V./dt 


both cases the ratio of should 

DVh/dt 

be os great as possible, and that the pilot should maneuver 
his machine in the same manner initially. He cannot vary 
the initial values of F. or 0., but he can vary the angle of ' 
incidence to the line of relative air velocity and give it any 
value i'. We shall take some concrete cases to illustrate the 
maneuvers. 

The most convenient form in which to write the ratio 
dVv/dt 

DVs/dt 


l« -+■ (fee -+- fen') sin 0. - 


(8) 




AV.’ 


dt/ 


-( 11 ) 

... _(*,+ *«■) co* e. 

And in calculation it is possible to neglect the expression 
(fee -f- fe.t') sin 0. and to make cos 0. equal to unit. 

Taking the case of a 5 mi./hr. upward current, wo find &• 
— 13.2 deg. and the above expression has a maximum value 
when i‘ = 14 deg. The angle of wing chord to horizontal 
heroines 14 deg. — 13.2 deg. = 0.8 deg. so that in meeting 
thta upward current the machine is nosed down slightly to the 
horizontal. 

Taking the case of a smaller upward current of 1.9 mi./hr., 
we find 8* = 7.6 deg. and maximum value of the above ratio 
when f = 12 deg. The angle to the horizontal is then 12 
deg. — 7.6 deg. = 4.4 deg., so that while the angle of inci- 
dence relative to the air should still be large, the machine does 
not need to be nosed down from its original (light attitude 
of 2.1 deg. to the horizontal. In fact it should be nosed up 
slightly. But the rule is to make the angle of incidence with 
the resultant air velocity approach the incidence of fe. 


Eventually, when the steady upward velocity has been ob- 
tained, the glider should take up the normal attitude for 
maximum climb, or if the gust dies down the normal attitude 
for minimum loss of altitude. 

Encountering a Down-Gust 
The equations of motion are the same ns in the case of the 
up-gust. Assuming again that the glider retains momentarily 
its original velocity relative to the earth owing to its mo- 
mentum, the initial condition is illustrated in Fig. 10. The 
relative air velocity is decreased slightly and the angle of 
incidence is decreased considerably. There arise both down- 
ward acceleration and horizontal deceleration. The pilot’s 
problem is to keep both downward acceleration and horizontal 
deceleration at a minimum value. 

In the case of a downward gust of 5 mi./hr., when the 
glider is gliding at the normal attitude of minimum 'oss of 
altitude, 0. actually assumes a negative value of 6.3 deg. ami 
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Ar>.‘ cos 0. + (fc, + k.,') sine. - 


[k„ sin 9. — (ftp + cos 8.]’ 


If the roar-on wind is 20 mi./hr. making 0. = 13.4 do?.. 
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Aeromarine Model AMC Commercial Flying Boat 

Features of New Commercial Passenger Carrier Based on 
Air Line Operation 


Although excellent operation was achieved by the Aero- 
marine Airways with the use of reconstructed war-time craft, 
it was clear to Aeromarine engineers that better machines 
would l>e needed in the near future. It was clearly realized 
that two or three years would elayise before new machines 
would be available for commercial operation and that new 
development must start without delay. It was decided to 
begin with the construction of a flying boat to replace the 
six-sea ter boats now in service. These boats though being 
of a practical size and type, suffered some drawbacks such as 
difficulty of take-off with full load, insufficient flying per- 
formance, and some structural weakness of the bottom which 
required frequent repairs. Moreover, satisfactory craft, when 
first launched, lose their performance after the first month in 
the water due to water soakage of wooden hull. 

The six-scater boats are used for "beach hopping” as well 
as for communication between distant points, and must possess 
the qualities required for both occasions. "Beach hopping” 
requires quick take-off, good climb and very sturdy bottom to 
withstand ns many as twenty or thirty landings a day, while 
long distance work requires sufficient fuel capacity, good speed 
and a seaworthy hull. 


General Featui 
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a biplane flying boat w: 
spruce and fabric wings, and one Liberty 12 motor driving 
pusher propeller. The lower wing was made of smaller chord 
and span than the upper one in order to improve the aero- 
dynamic efficiency and to avoid damage from high seas. For 
this reason also the ailerons were fitted only to the upper 
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■ AMC hull received p 
nts of passenger neen 
•off and a. 


consideration 
senger accommodation, seawortlii- 
r resistance. The hull can accom- 

. — „ addition to the crew of two, and 

is wide enough for four persons to sit abreast. The bottom 
has “V” shape with included angle of 152 deg. nt the step, 
and a still sharper angle toward the bow. The step is 5 in. 
deep and the bottom back of it rises at the angle of 8 deg. 
toward the stern, insuring clean running before take-off. 

Wing tiji pontoons have been for long time a source of 
worry to pilots and des : gners. Their shape was not satis- 
factory nerodynamieally, nor in action on the water. They 
often leak and not infrequently the high seas would wash them 
off in case of forced landing. The AMC pontoons have an 
almost perfect streamline shape in plan and elevation, with 
square cross sections set on the edge. The pointed stem of 
small displacement and 90 deg. "V” bottom resulted in the 
lifting force either due to buoyancy or hydroplaning, being 
developed gradually without destructive shocks. 

The specifications of the AMC flying boat arc as follows: 




Details of Construction 

The wings are constructed of spruce I beams and built up 
trussed ribs. Upper wing is made in three panels. The 
eenter panel of 7 ft. span is rigidly mounted on the meter 
support and carries two gasoline tanks. The narrow ailerons 
are fitted to the upper outer wing panels and occupy almost 
two thirds of the total wing spread. Their narrowness, with 
the rounded shape of wing tips and small balancing panels 
mounted on duralumin masts, is responsible for the effective 
and light lateral control. No non-skid planes are employed 
ns the thiek wings and wing gasoline tanks fulfill their func- 
tion. The aileron control cables run inside of wing panels 
in aluminum alloy conduits, so as to reduce air resistance, 
yet be easily removable if required. All controls and control 
cable pulleys are mounted on ball bearings. 

The tail surfaces are constructed entirely of 17S alloy 
sheets* except for fabric . covering. The channel sections of 
No. 22 B&S gage metal are employed for the ribs and minor 
braces. Built-up box sections of No. 20 and No. 18 gage are 
used for the main posts in the fin, while 1/16 in. thick riveted 
tubes are used for rear beam of the stabilizer and for elevator 
and rndder. All joints are exclusively made by riveting, 

struction was used up to this time in three different designs, 
five machines in all, and has given complete satisfaction -both 
from the manufacturing and service points of view. The 
photograph of uncovered stabilizer and elevator frames ap- 
peared in Aviation of April 16, 1923. The weight of those 
parts is only 0.53 lb. per square foot of area. 

Power Plant Installation 

The power plant installation received utmost consideration 
of the designers as it is here that the cornerstone of reliable 
commercial operation lies. The width and stiffness of the hull 
represents an excellent foundation. The motor support is 
entirely bnilt up of heavy steel tubing, with the exception of 
the engine bearers which are laminated spruce with ash fares. 
The truss is so laid out that cable bracing is eliminated and 
with it is obviated all the tendency to vibrate. 

The radiator shown in Fig. 4 is made of 9 in. cartridge 
tubes and has a frontal area of 620 sq. in. The amount of 
cooling can be controlled by aluminum alloy shutters which 
are operated by push and pull rods from the pilot's cockpit 
The radiator is suspended from the center panel and is only 
slightly braced to the motor installation proper. This ar- 
rangement was adopted to save the radiator from vibrabon 
of the motor so destructive to the core. 
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AIRPORTS AND AIRWAYS 
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U. S. ARMY AND NAVY AIR FORCES 
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First Reserve Squadron Post Annual Dinner 

The First Reserve Squadron Post of the American Legion, 
composed entirely of members of the Air Service who served 
overseas, held their annual dinner at Cavanaugh's on Oct. 9, 
over 125 members of the Post attending. The Commander 
of the Post, E. Onrnsey Brownell, gave a short account of his 
recent trip abroad and his meeting with many former mem- 
bers of the Air Service now in business over there. Maj. 
Douglas B. Netherwood talked outlining the advantages to 
former Air Service officers of joining the reserve units being 
formed in the vicinity of New York. 

At the regular meeting held before the dinner, a strong 


Facilitating Flying Operations at Kelly Field 

The three operation huts now under construction at Kelly 
Field, San Antonio, Tex., are practically completed and will 
shortly be put in operation. Heretofore attempt has been 
made to carry on this work within the respective Group Head- 
quarters buildings, with the Wing Operations Office i n the 
building assigned the School, but due to the limited space 
therein it prevented the full functioning of same. 

As all heavier-than-air students finish their training at this 

along “model” lines. The operations huts when completed 
will function in a like manner. Complete equipment and 



resolution was adopted to be sent to tlm National Head- 
quarters of the American Legion, not only objecting to any 
reduction in the air forces of our Army and Navy, but calling 
upon the Legion officials to urge Congress to make our Air 
Service equal to any other great power. 

The resolution which was unanimously adopted was as folc 

" I i'hercas it is the sentiment of the American Legion that 
the existence of a strong air force is essential to the proper 
protection of the United States, and 

"Whereas, every other first class power except the United 
States is expending large siuns of money in the enlargement 
of its aviation forces, 

“Br it Resolved, that the American Legion do everything 
in its power to urge upon Congress that the United States 
•be not inferior to any other nation in Air power, and that 
a copy of this resolution be forwarded to National Head- 
quarters.” 

Flying Statistics from Brooks Field 

A new system has been installed in the flying office of the 
Primary Flying School at Brooks Field, San Antonio, Tex. 
This system shows the total of flying hours as the month pro- 
gresses and also the totals of the previous months. The figures 
for August show that there were 909.55 aircraft hours, 1670.30 
man hours, 187.10 aircraft cross-country hours, 365.35 man 

30.278 and a total o/lOO.T^maTnii^ foT' the*fUdd! 1 ** 


Gen. Mitchell Sails for Orient 

Brig. Gen. William Mitchell, Assistant Chief of the Army 

in the Orient. He will look over the American Air Service 
in Hawaii, Guam and the Philippines, and later will visit 
Japan, China, Australia and the Straits Settlements. 


map data will be available for all pilots who go on cross- 
country flights. A weather map, similar to the one now in 
use at Bolling Field, is believed will be one of the most com- 
plete “cross-country information bureaus” in the Air Service. 
The obtaining of landing field facilities is not being neglected, 
and every effort is being put forth to eventually obtain such 
data covering all towns of any size in this part of the Sooth- 


Changes in Air Service Organizations in Hawaii 

The organization of the 17th Composite Group was recently 
effected in accordance with General Orders of Headquarters, 
Hawaiian Department, and as then made up was comprised 
of the following: 

Group Headquarters Detachment- — 4 officers and 9 enlisted 

4tii Observation Squadron : 6 officers and 119 enlisted men. 

19th Pursuit Sqnadron : 5 officers and 124 enlisted men. 

The 19th Pursuit Squadron was removed from inactive 
status and placed on active status. The former squadron in- 
signia and colors were resumed and placed on its ships. Ship 
and material were loaned to the 19th Squadron by the 4th 
Squadron pending the arrival of its own equipment of MBS*. 
At the present time neither squadron is dependent upon the 
other in administration or operation. 

New Home for 7th Photo Section 

The 7th Photo Section, stationed at Wilbur Wright Fidi 
Fairfield, Ohio, is now installed in a completely equip!*! 
series of rooms on the sunny side of the Headquarters Build- 
ing, where the conditions are ideal for developing and print- 
ing. The photo section has recently made sonic excellent P 1C ' 
tures of the Barling Bomber in flight and of the va.rnusnwmf 
planes which have been going through the try-out- at nunur 
Wright Field. 
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Army Orders 

Orders First Lient. James A. Healy, A. S., Scott Field, 
to Chanute Field, revoked. 

One month’s leave of absence to First Lient. John A. Wyatt, 
X S.. effective Oct. 20, at termination of which Lieutenant 
Wyatt will sail for Hawaii. 

Capt. William E. Lynd, A. S., Kelly Field, Tex., to A. S. 
Tactical School, Langley Field, for instruction, effective Oct. 

Maj. Delos C. Emmons, A. S., McCook Field, to Walter 
Rccd General Hospital, Army Medical Center, Washington, 
D. C, for observation and treatment. 

One month and eleven days’ leave of absence, effective Oct. 
16, to first Lieut. Walter K. Burgess, A. S., will sail for the 
Philippines, Dec. 6, 

Capt- Richard H. Ballard, A. S., Langley Field, Va. to 
Post Field, Okla. 

Ordc- - First Lieut. Leo F. Post, A. S., to leave San Fran- 
cisco S pt. 25, for Hawaii, amended directing Lieutenant 
Post i< sail on transport from San Francisco Jan. 15, 1924. 

Ord. - First Lieut. Robert V. Ignico, A. S., Aug. 21 amend- 
ed as 3 lows: Lieutenant Ignico, Air Intermediate Depot, 
Fairfio! :. Ohio, to A. S., Philippine Dept., Manila, P. I., 
transport sailing San Francisco Dec. 6. 

Ordi First Lient. Charles M. Cnmmings, A. S-, June 18, 
amende , as follows: Lieutenant Cummings to leave San Fran- 
cisco, t msport sailing Nov. 20, for Hawaii. 

Capt. Henry C. White, A. S-, Scott Field, to Balloon and 
Airship School, Scott Field, for training. 

Order- July 3 First Lient. James F. Powell, A. S., amended 
as follows; Lieutenant Powell to Balloon and Airship School, 
Scott Field, effective Sept. 17. 

One month and ten day’s leave to First Lieut. Harry G. 
Montgomery, on completion of instruction at A. S. Balloon 
and Air-hip School. 

First Lieut. Oliver Stevenson Ferson, A. S-, promoted to 
Captain, effective Sept. 11. 

Sec. Lient. William S. Lawton, from A. S., Kelly Field, to 
Coast Arty. Corps, Fort Adams, R. I. 

Orders First Lieut. Dudley E. Rowland, A. S., Mitchell 
Field to A. S., Panama Canal Dept., revoked. 

First Lieut. James T. Curry, jr. A, S., Mitcbel Field to 
A. S., Panama Canal Dept., C. Z., transport leaving New 
York City Nov. 28. 

One month and fifteen days’ leave, effective Oct. 1, to First 
Lieut. Courtland M. Brown, A. S., who will sail for Hawaii 

Order- Aug. 23 First Lient. Dache M. Reeves, A. S., amend- 
ed directing Lieut. Reeves to proceed from Scott Field to 
Chanute Field. 

First Lieut. John W. Benton, A. S., from Panama Canal 
Dept to Letterman General Hospital,- San Francisco, for 
observation and treatment. 

First Lieut. Melvin B. Asp, A. S., leave extended one 
month and fifteen days. Orders May 24 amended to read : 
Lieutenant Asp. A. S., Kelly Field and temp, duty Mitchell 
Field, to A. S-, Panama Canal Dept., C. Z., on transport 
leaving New York City Nov. 28. 

First Lient. Edward M. Robbins, A. S., Langley Field, to 
A. S.. Panama Canal Dept., C. Z., on transport leaving 
New York City Dec. 27. 

First Lieut. Charles W. Sullivan, A. S-, Fort Bliss, Tex., 
to A. 8.. Panama Canal Dept., C. Z., transport sailing San 
Francisco Nov. 1. 

From Dayton to New York by Compass 

A remarkable cross-country, non-stop flight was made by 
Lt Albeit F. Ilegenberger, A. S. and Bradley Jones, navi- 
gation engineer at McCook Field, on Sept. 6 when the great- 
er part of a journey from Dayton to Boston was made, 
complete! v out of sight of land and flying at an altitude of 
more til: i 10,000 ft. 

Undaunted by reports of adverse weather conditions. Lieu- 
tenant Ilegenberger and Mr. Jones took off at 10 a. m. A stock 
DH airplane was used, modified to carry large gasoline and oil 
tanks. \ complete vertical instrument board, holding an air 
speed i! tor, a flight indicator, and earth inductor compass 
dial wa- placed in the front cockpit. The rear cockpit was 
especial |; fitted to facilitate the taking of sextant observa- 


tions. It contained a magnetic compass, the control dial of 
the earth indnetor compass and in the floor was a largo 
drift sight. 

The sky was filled with large cloud patches, which increased 
as they flew eastward. By means of a new type of drift 
meter, the drift to the north by a cross wind was measured 
and the compass course rectified accordingly. After forty 
minutes of flying the stadium of Ohio State University at 
Columbus was sighted to the south of the course. Then the 
clouds becoming quite dense, the plane asoended above them. 
A brief glimpse of the Ohio River at Beavertown gave as- 
surance that the course was being correctly followed, then 
the blanket of clonds again hid the ground. 

The lower layer of clouds stretched from 300 to 7000 
ft. altitude. The plane climbed above this storm only to en- 
counter another strata of clouds at 9,000 ft. Climbing 
through this, the flyers found themselves in clear sunlight 
a little above 10,000 ft. A solid wall of clouds stretched 
beneath them. Not a glimpse of a landmark was obtained 
thereafter for several hours. The entire state of Pennsylvania 
was passed over. At 3 :40 p. m. Lieutenant Hcgenberger est- 
imated that he should be close to the Hudson River, so he 
descended through the clonds and the Hudson was crossed not 
five minutes later. From the Ohio to the Hudson River, the 
trip had been made without sight of the earth. The flight 
was continued under the clouds, passing over Hartford, Con- 
necticut, which was recognized and was the first check on the 
course after 400 mi. of travel. As Hartford is but a few 
miles off the direct course, the flyers were delighted with 

was reached without incident and a landing accomplished at 
6 :25 p. m. daylight saving time, making the time consumed by 
the (light 7 hr. 25 min. But a small ration of gasoline re- 
mained in the tank. The latest model of earth inductor com- 
pass was used to steer by, and it functioned perfectly. The 
purpose of the trip was the testing of these instruments. 

Lieutenant Hegcnberger, who has been in charge of the In- 
strument Branch at McCook Field, is one of the foremost ex- 
ponents of the use of navigation instruments in flying and, 
as an example of such use, this (light is looked upon as a 
remarkable achievement. 


U. S. NAVAL AVIATION 

Orders to Officers 

Lt. Comdr. Eric L. Barr, detached Submarine Base, San 
Pedro, to Naval Air Station, San Diego, Calif. 

Lt. Comdr. Robert S. Chew, (SC) detached Naval Station, 
Guantanamo Bay, Cuba, to Naval Aircraft Factory, Phila. 

Comdr. Jacob H. Klein, detached all duty, to U.S.S. Shen- 
andoah. 

Lt. Comdr. Joseph M. Deem, detached all duty, to U.S.S. 
Shenandoah. 

Lt. Comdr. Joseph P. Norfleet, detached all duty, to U.S.S. 
Shenandoah. 

Lt. Clifford A. F. Spragne, detached Aircraft Squadrons 
Scouting Fleet, to Naval Aircraft Factory, Phila. 

Lt. Earl H. Kincaid, detached all duty, to U.S.S. Shenan- 
doah. 

Lt- Roman J. Miller, detached all duty, to U.S.S. Shenan- 


doah. 


o U.S.S. Shen- 
» U.S.S. Shen- 


Lt. Charles E. Rosendahl, detached all duty, t 

Lt. Raymond F. Tyler, detached all duty, b 
andoah. 

Lt. William C. Colbert, detaehed Naval Aircraft Factory, 
Phila. to Navy Yard, Phila. 

Ens. Edgar W. Sheppard, detaehed all duty, to U.S.S. Shen- 
andoah. 

Pay Clk. Clarence B. Archer, detached Navy Yard Phila., 
to U.S.S. Wright. 

Pay Clk. Harry S. MaeKan, detached U.S.S. Wright, to 
Navy Yard, Charleston, S. C. 

Lieut. Radford Leaves Bureau 

Lieut. Arthur H. Radford, U.S.N., of the Bureau of Aero- 
nautics, has been assigned to the Aircraft Squadrons Battle 
Fleet, and left Washington for his new duty on Oet. t 

tenant Radford was on duty in the I* * — 

for over two years. He will lie greatly 
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I.EARN TO FLY— BE AN AVIATOR: Our school gives 
vou actual air work every fair day. School opens May 15, 
1923. Experienced Army instructors. A small deposit Pay 
as vou learn. Write for enrollment. Coxsackic School of 
Aviation for Men and Women, West Coxsackic, New York. 


Half Data ltd Acr 


MEN WANTED— Learn Automobile and Tractoi 
in eight weeks. Make $75 and $200 per week. Tt 
sonable. No colored Students. OHIO STATE PR 
MOTORS SCHOOL. X-3 Cincinnati, Ohio. 


FLYING AND GROUND COURSE taught in four weeks. 
Pilots certificate Guaranteed. New classes November first and 
fifteenth. Ohio State Flying School. X-4 Cincinnati, Ohio. 


When you feel the need of buying or selling aero- 
nautical equipment, are looking for competent 
help or seeking a responsible position, the clas- 
sified column of AVIATION, the only weekly 
aeronautical publication will prove advantageous. 
It covers the field first. 


HISSO-STANDARD J-l 
FOR SALE 

Three-place Standard J-l, with factory 
rebuilt American Model A Hisso engine 
not flown since overhaul. 

For particulars wire or write 
CHAMBERLAIN AIRCRAFT CO. 
Hasbrouck Heights, N. J. 
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SPERRY 


Exceptional Facilities 


Engineering Production and Flying 


Factory and Flying Field 
Farmingdale, Long Island, N. Y. 


THE LAWRENCE SPERRY AIRCRAFT CO., 



Boeing Airplane Company 

GEORGETOWN STATION 


SEATTLE, 


WASHINGTON 
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AIRCRAFT COMPASS 

PIONEER INSTRUMENT COMPANY 

MAIN OFFICE AND FACTORY BROOKLYN NEW YORK 


SIMPLICITY 

in an airplane is vital, for the constant inspection of myriads of 
fittings is a drudgery_ soon neglected whose neglect inevitably 

^ THE PETREL 
HUFF DALAND AERO CORPORATION 

OGDENSBURG. N. V. 

LUDINGT0N EXHIBITION COMPANY 

Sport Farman Ships 
Aerial Taxi Service 
Exhibition Flying 

OK.,: 60S Widener Bid,. Fl y in, bom field of G. S. I.'l.nd 

PHILADELPHIA PINE VALLEY, N. J. 


A WRITE FOR OUR 

SPECIAL PRICE UST 
CANUCK, JN„ AVRO 

jsaaaaa and ox-5 parts 

£RI£S4N AIRCRAFT UAUTSD 

120 KINC ST, EAST TORONTO. CANADA 

CAMERAS 

Eastman Hawkeye Aerial L type. new and complete witk tools and 
attachments ; Hawkeye lens. 1 45; focal len,th 2S4 mm or 10 

charge magazine for 24* exposures; aut. release cables; all packed 
in fitted wooden box; ball price. 

k ^ JHENRY K. FORT 


MATTHEW B. SELLERS 

Consulting Aeronautical Engineer 
Ardsley-on-Hudson, N. Y. 

_ Exceptional Quality in 

material, workmanship 

THE G & 0 

Oi MANUFACTURING CO. 

NEW HAVEN CONN. 

A MOTOR BARGAIN 

New factory rebuilt Model A Hispano. with new 
connecting rods and main bearings, in Class A condition: 
$500.00. including new Liberty-Hartzell propeller. 
Box 255, AVIATION 

EDWARD P. WARNER 

Consultant in Aeronautical Engineering 
Commercial Operation of Aircraft. 

Mass. Institute of Technology 
Cambridge, Mass. 

PARAGON PROPELLERS 

GOOD AS EVER 

American Propeller & MPg. Co. 

Baltimore, Maryland 

FIVE-PASSENGER BREGUETS 

^ ^ s HINAULT OR^LIBERTY MOTORS y , , ^ d 

Throughour^^ PERFORMING SR IP EVER KNOWN. 

PRICE Saaso. TO SSajo. EXTRA MOTORS AND PARTS 

YACKEY AIRCRAFT CO.^ ^ ^ ^ 

New Liberty Motor, converted to Aeromarine 
Airways standards including extra heavy 
gears; first certified check for $2200. takes 
motor, F.O.B. Keyport. 

AEROMARINE PLANE & MOTOR CO. 
KEYPORT, N. 1. 

ONE DOLLAR 

For beautiful pair of sterling silver wings 
mounted on a stick pin, or on bar pin with 
safety catch. Clip this ad and mail to us 
with name and address. Pay the postman. 
Wallace Aero Co., Davenport, la. 

LEARN AIRPLANES ! 

' ' (V.Tcu 

GEORGE D. WHITE. San Fernanda Bldg, LOS ANGELE8 
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Price, Postpaid, in the United States; 


You Need These 
Aeronautical Books 


Airplane Engine Encyclopedia 
by Glenn D. Angle — $7.50 
Text Book of Aeronautical Engineering 

by Lieut. A. Klemin — $5.00 in U. S. 


Aircraft Magazine 
Files For Sale 





Aircraft Year Book for 1923 
A.C.C. — $4.25 
Aeronautical Rule Book 

N.A.A. — $2.00 

o Who’s Who in Am. Aeronautics 

H Gardner. Moffat Co. — $1.00 

Sen< post paid upon receipt of check or 
money) order 

THE GARDNER, MOFFAT CO., Inc. 

225 FOURTH AVE. NEW YORK 




CURTISS WINS AGAIN 



NAVY CURTISS RACER 


On Sept. 28, 1 923 at Cowes, England, the Navy Curtiss Seaplanes with Curtiss 
D- 1 2 Motors took first and second place in the International 
Races, winning the SCHNEIDER CUP and establishing a 
NEW WORLD’S SPEED RECORD FOR SEA- 
PLANES— 177 MILES PLUS PER HOUR. 

On Oct. 6, 1923 at St. Louis, U.S.A., the Navy Curtiss Racers with Curtiss 
D-12-A Motors took first and second place winning the 
PULITZER TROPHY for the third successive year 
and again establishing a NEW WORLD’S SPEED 
RECORD— 243 MILES PLUS PER HOUR. 

The Curtiss Reed one-piece duralumin propellers were 
used in all these ships as well as in the Curtiss Oriole when Casey Jones won the 
“On to St. Louis” Race. 


STANDS FOR SPEED WITH SAFETY 


CURTISS AEROPLANE & MOTOR COMPANY, Inc. 

Garden City, N. Y. 

Factories at Garden City, N. Y. — Buffalo, N. Y. 


